Metrology for metalloproteins--where are we now, where are we heading?
The use of the amount of certain proteins in biological samples as markers for distinguishing between a healthy and a diseased state has become increasingly important in clinical diagnosis. As about 30% of all proteins contain metals in one form or another, either as a cofactor or covalently bound as part of the protein, some of these proteins are regularly analyzed in clinical laboratories. With the increasing number of measurements of those proteins performed all over the world, the necessity of obtaining reliable and comparable results is becoming a focal point for scientists and politicians. Directives such as the EC directive covering in vitro diagnostic medical devices (Directive 98/79/EC) and standards such as EN ISO 17511:2003 demand the traceability of the results obtained for analytes in samples of human origin. However, no reference measurement procedures with results traceable to the SI exist for many metalloproteins. In this article, the situation for a few important metalloproteins, such as hemoglobin, transferrin, superoxide dismutase, ceruloplasmin, and C-reactive protein, for which specific efforts have been made in recent years to achieve comparable and traceable results worldwide, is discussed. These proteins also serve as examples of the difficulties scientists face when they wish to quantify proteins and the pitfalls they should avoid to achieve reliable results.